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60a Sunday, February 26, 2012conformation in an ATP dependent manner. Chaperonin-mediated protein fold-
ing is achieved on the closure and opening of a built-in lid under ATP cycle.
Recent study with cryo-electron microscopy and single particle analysis sug-
gested that the ring structure of chaperonin twisted to seal off the central cavity.
However such dynamics could not be traced experimentally since the motion
was expected to be too small to detect by visible light technology.
Here we show that ATP dependent dynamic motion of group II chaperonin
from Thermococcus strain KS-1 at single molecular level with high accurate
rotational view by diffracted X-ray tracking (DXT). DXT has been considered
as a powerful technique in biological science for detecting subtle dynamic mo-
tion of the target protein at single molecular level. The dynamics of a single
protein can be monitored through trajectory of the Laue spot from the nanocrys-
tal which was labeled on the objective protein immobilized on the substrate sur-
face. UV-light triggered DXT using caged ATP revealed that the chaperonin’s
lid closed partially within one second after ATP binding, the closed ring twisted
counter clock-wisely from top to bottom view of chaperonin with 130 m rad/sec
in angular speed within 2 to 6 seconds, and the twisted ring turned back to the
original open state with 80 m rad/sec clockwise twisting motion. Our analyses
with precise rotational and macroscopic views for chaperonin’s dynamics show
that there are distinct two modes in lid-closure process, in-cooperative closure
and cooperative counter-clockwise twisting motion. Moreover, we found that
the ring’s twisting motion correlated to the folding activity of group II
chaperonin.
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It is poorly understood how Hsp104, a hexameric AAAþ ATPase from yeast,
disaggregates the diverse structures and unrelated polypeptides that encompass
the stress-induced aggregated proteome, myriad prions, and alpha-synuclein
oligomers and amyloids connected to Parkinson’s disease. Here, we establish
that Hsp104 hexamers adapt fundamentally different mechanisms of intersubu-
nit collaboration (with respect to substrate handling and ATP hydrolysis) to dis-
aggregate stress-induced aggregates versus amyloid. Remarkably, ClpB, the
E. coli homolog of Hsp104, co-ordinates ATP hydrolysis and substrate han-
dling differently and cannot remodel amyloid. Thus, we reveal the operational
plasticity of Hsp104 hexamers, which empowers the disaggregation of amyloid
and non-amyloid clients that impose divergent mechanical demands.
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In Gram-negative bacteria, outer membrane proteins (OMPs) are synthesized in
the cytoplasm. The translocation of OMPs across the periplasm in unfolded
state is assisted by periplasmic molecular chaperones. The Seventeen-Kilo-
Dalton protein, Skp, is a homotrimeric periplasmic chaperone known to facil-
itate folding and insertion of various OMPs into the membrane. To gain
a better insight into the mechanism, by which Skp binds its client proteins in
the periplasm, we designed, expressed and isolated a new Skp construct,
Scp, from E. coli. in this construct, the three Skp monomers were linked
together with two short and flexible linkers. The function of Scp was confirmed
by comparison with wild-type Skp in membrane protein folding experiments
with OmpA.
To examine the topology of Scp$OmpA complexes, we have used site directed
mutagenesis and fluorescence spectroscopy. Our first aim was to identify bind-
ing regions in the Scp chaperone at the level of individual amino acid residues.
Nine single-cysteine Scp mutants were constructed. The cysteine residues in
these mutants were spectroscopically labeled with the fluorescent probe IAE-
DANS. Fluorescence resonance energy transfer (FRET) was then used to probe
the interaction between the Scp mutants and a set of single-tryptophan mutants
of OmpA.
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University, Columbus, OH, USA.The feline immunodeficiency virus (FIV) nucleocapsid (NC) protein contains
66 amino acids. It has similar composition to HIV-1 NC, with a high number
of positively charged amino acids and two zinc fingers, each having a single
aromatic residue (F12 and W44). However, there are some differences between
the structures of these two proteins, which likely contribute to their different
nucleic acid chaperone properties. In addition to a short N-terminal basic
domain, FIV NC has a C-terminal positively charged tail. Moreover, whereas
HIV-1 NC’s two aromatic residues are located on the same side of each zinc
finger domain, FIV NC’s aromatic residues are located on opposite sides of
the zinc fingers. It is known that HIV-1 NC has optimal chaperone activity, in-
cluding the ability to strongly aggregate nucleic acids, destabilize nucleic acid
secondary structure and facilitate rapid protein-nucleic acid interaction kinet-
ics. We use single molecule experiments to measure the characteristics of
wild type and mutant FIV NC. By stretching single DNAmolecules in the pres-
ence of these proteins, we measure their ability to induce aggregation, stabilize
or destabilize dsDNA, and facilitate nucleic acid annealing. Our results show
that wild type FIV NC induces significant DNA aggregation, but instead of
destabilizing double-stranded DNA, it appears to stabilize the DNA. FIV NC
variants containing mutations in the aromatic residues, basic residues, and
zinc finger residues possess strongly altered nucleic acid chaperone properties.
This work allows us to directly relate FIV NC structure with its function.
The single molecule experiments are also compared to ensemble nucleic acid
binding and chaperone studies. Taken together, this study sheds new light on
the mechanism by which specific types and locations of residues contribute
to NC’s nucleic acid chaperone activity and retroviral replication in these
systems.
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Alpha Crystallin is the major protein component of the human lens and plays
an important role in the prevention of cataracts. a-Crystallin (aX) oligomers
consist of two isoforms, aX-A and aX-B which share high sequence similarity
and define the common a-Crystallin fold found in many small heat shock pro-
teins (sHSPs). aX-A and aX-B are hypothesized to play two important roles
within the lens. First, aX-A and aX-B belong to a group of proteins called
Crystallins (a, b, and g) that are very stable proteins that play a role in pre-
serving a uniform density within the lens, which allows it to focus light.
The Crystallin proteins’ ability to form diverse and stable oligomers results
in a glass-like rather than crystalline organization to the lens protein material,
which also aids in the long-term stability of this high-density protein organ.
Second, aX-A and aX-B both function as sHSPs that bind to misfolded pro-
teins, preventing formation of large, insoluble protein aggregates (the begin-
ning of cataracts). Our lab is investigating the molecular interactions
between aX-A and aX-B that result in its stability, diverse oligomerization,
and chaperone function. To this end we are using a model, inducible misfold-
ing protein (insulin B-chain) to study chaperone function by light scatter under
various conditions. We are also using random and targeted modification of
aX-A and aX-B to simulate long-term protein damage and degradation ob-
served in aged lenses. Focus on the C-terminal strand exchange observed in
recent crystal structures and proposed to aid in aX-A and aX-B polydisperse
oligomerization is additionally aiding experimental design. We hope to iden-
tify specific molecular interactions that result in aX-A and aX-B’s chaperone
function, and determine how those interactions relate to stability and self-
oligomerization.Protein-Ligand Interactions I
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This study aims to carry out a molecular docking process of novel inhibitors for
Protein kinase B-beta (PKBb / AKT-2), activation of which has been observed
in 30-40% of ovarian and pancreatic cancers. In this project, it is aimed to find
novel potential ATP competitive inhibitors. 3D pharmacophore filtering by
Phase and multistep docking and scoring by Glide are applied to two crystal
structures of Akt-2 to take into account the conformational change upon the
binding of different inhibitors. The molecular library CoCoCo is screened to
find hits. This procedure combines the pharmacophore perception and database
